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(54) Key-less entry system for vehicle 

(57) A vehicle key-less entry system includes a lock- 
ing mechanism to lock or unlock vehicle doors; a door- 
handle detector (4) to detect whether a door handle (1) 
is manipulated and a manipulation mode when the door 
handle is detected as manipulated; a mobile device (6) 
to record identification (ID) information and conduct 
non-contact communications using the ID information; 
an authenticator (5) to perform an authentication proce- 
dure using the ID informatioathrough the non-contact 
communications with the mobile device (6) when the 
door handle (1 ) is detected as manipulated; and a lock- 
ing controller (9) to control the locking mechanism for 
locking or unlocking the vehicle door based on the ma- 
nipulation mode detected by the door-handle detector 
(4) when a result of the authentication procedure is pos- 
itive. The door-handle detector (4) may detect whether 
a door handle (1) is manipulated only. The locking con- 
troller (9) controls the lockingmechanism for locking or 
unlocking the vehicle door when the vehicle door is de- 
tected as unlocked or locked by the lockingrstate detec- 
tor (4) when a result of the authentication procedure is 
positive. 
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Description 

BACKGROUND OF THE INVENTION 

[0001 ] The present invention relates to a key-less en- 
try system for locking/unlocking a vehicle door without 
inserting a key into a keyhole. 

[0002] There are several types of key-less entry sys- 
tem for locking/unlocking vehicle doors by inserting a 
key into a keyhole. 

[0003] One old type of key-less entry system employs 
a key equipped with a lock button and an unlock button 
for locking/unlocking vehicle doors by depressing these 
buttons. 

[0004] In contrast, an advanced key-less entry sys- 
tem employs a portable communications device called 
a smart key, requiring no keyholes, for locking/unlocking 
vehicle doors. 

[0005] In detail, vehicle doors are unlocked when a 
person such as a car owner carrying the smart key has 
approached a vehicle. The doors are then locked when 
he or she leaves the vehicle. The engine starts when he 
or she turns an engine-start knob while the smart key is 
close to the vehicle. 

[0006] The old type requires operations of depressing 
the lock and unlock buttons and is thus inconvenient. 
The advanced type does not require any specific oper- 
ations for locking/unlocking vehicle doors. The latter 
type, however, consumes power in always monitoring 
the smart key, thus escalating consumption of an in-ve- 
hicle battery and/or a battery installed in the smart key. 
[0007] Moreover, the smart key forcefully unlocks ve- 
hicle doors when a person such as a car owner carrying 
the smart key has approached the vehicle, even though 
he or she does not want to do so. 

SUMMARY OF THE INVENTION 



[0008] A purpose of the present invention is to provide 
a key-less entry system with high operability and low en- 
ergy consumption. 

[0009] The present invention provides a key-less en- 
try system for a vehicle comprising: a locking mecha- 
nism for locking or unlocking at least one vehicle door; 
a door-handle detector tor detecting whether or not a 
door handle is manipulated and a manipulation mode 
when the door handle is detected as manipulated; a mo- 
bile device for recording identification (ID) information 
and conducting non-contact communications using the 
ID information; an authenticator for performing an au- 
thentication procedure using the ID information through 
the non-contact communications with the mobile device 
when the door handle is detected as manipulated; and 
a locking controller for controlling the locking mecha- 
nism for locking or unlocking the vehicle door based on 
the manipulation mode when a result of the authentica- 
tion procedure is positive. 

[001 0] Furthermore, the present invention provides a 



key-less entry system comprising: a locking mechanism 
for locking or unlocking at least one vehicle door; a door- 
handle detector for detecting whether a door handle is 
manipulated; a locking-state detector for detecting 

5 whether the vehicle door has been locked or unlocked 
by the locking mechanism; a mobile device for recording 
identification (ID) information and conducting non-con- 
tact communications using the ID information; an au- 
thenticator for performing an authentication procedure 

10 using the ID information through the non-contact com- 
munications with the mobile device when the door han- 
dle is detected as manipulated; and a locking controller 
for controlling the locking mechanism to lock or unlock 
the vehicle door when the vehicle door is detected as 

is unlocked or locked by the locking-state detector when 
a result of the authentication procedure is positive. 
[001 1 ] By way of example only, specific embodiments 
of the present invention will now be described with ref- 
erence to the accompanying drawings, in which:- 

20 

FIG. 1 shows a block diagram of a key-less entry 
system according to the present invention; 
FIG. 2 shows a side view of a door handle and pe- 
ripheral sections; 
25 FIG. 3 illustrates manipulation of the door handle in 
the key-less entry system shown in FIG. 1 ; 
FIG. 4 illustrates detection of a sequential-manipu- 
lations number; and 

FIG . 5 illustrates a modification to the key-less entry 
30 system according to the present invention. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0012] Several embodiments according to the present 
35 invention will be disclosed with reference to the attached 
drawings. 

[0013] FIG. 1 shows an outline configuration of a first 
embodiment of key-less entry system according to the 
present invention. FIG. 2 is a sectional view taken on 
40 line I -I of FIG. 1 , showing an exterior door handle 1 . 
[0014] The door handle 1 is attached to an escutch- 
eon 3 embedded in a door outer panel 2 of each vehicle 
door. It is held at a specific position (not shown) with a 
spring, etc, but rotatable about a rotary axis P at which 
45 it is attached to the escutcheon 3. 

[0015] The door handle 1 has a joint section 1 a con- 
nected to a door latch (not shown) against a door-handle 
grip section, with respect to the rotary axis P. This mech- 
anism allows the joint section 1a to shift to actuate the 
so door latch when a car owner pulls the door handle 1 . 
The joint section 1a is mechanically connected to the 
door latch with a rod or wire for opening a door, with no 
electrical mechanism. 

[0016] Attached to the escutcheon 3 is a sensor 4 
55 (door-handle manipulation sensor) for detecting move- 
ments of the door handle 1 . The sensor 4 has a rod (not 
shown) usually touching a part of the door handle 1 . The 
sensor 4 detects manipulation of the door handle 1 and 
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how it is manipulated (manipulation modes) in accord- 
ance with the rod's reciprocal movements. Detection of 
manipulated mode will be disclosed in later detail. 
[0017] The sensor 4 is connected to a control unit 5 
for controlling vehicle-door locking/unlocking. The con- 
trol unit 5 consists of CPU, RAM, ROM, etc. 
[0018] Also connected to the control unit 5 are a mo- 
bile device 6 (disclosed later), a transceiver 7 and a re- 
ceiver 8 (in-vehicle communications system) for non- 
contact communications with the mobile device 6. 
[0019] The transceiver 7 and the receiver 8 are in- 
stalled in the control unit 5. Instead, they may be in- 
stalled in a door, apart form the control units, depending 
on radio magnetic field intensity. 
[0020] Still, further connected to the control unit 5 is 
a door-lock actuator 9 for actuating a locking section of 
a locking mechanism for locking/unlocking a vehicle 
door. The door-lock actuator 9 actuating the locking sec- 
tion for locking/unlocking the door under control by a 
control signal from the control unit 5. 
[0021] The locking mechanism is not disclosed in de- 
tail because it is a known vehicie-door locking mecha- 
nism. At least one locking mechanism among those for 
several vehicle doors allows manual door locking/un- 
locking by inserting a key into a keyhole 1 0 (FIG. 2) and 
turning it. Thus, the first embodiment enables locking / 
unlocking even if the battery is dead. 
[0022] The mobile device 6 for non-contact commu- 
nications with the transceiver 7 and the receiver 8 is 
used for an authentication procedure. It is provided at a 
head of the key. Installed in the mobile device 6 are a 
recorder that records ID (identification) information for 
the authentication procedure and a transceiver (mobile- 
device communications section) for transmitting the ID 
information to the in-vehicle control unit 5. Also installed 
in the mobile device 6 is a replaceable button cell battery 
for generating electrical energy for non-contact commu- 
nications. 

[0023] The control unit 5 functions as an authentica- 
tionmeans (the authentication procedure being dis- 
closed later) . It also functions as a locking control 
means for controlling the locking mechanism for door 
locking/unlocking operations. 

[0024] The sensor4 could be installed only in the door 
for a driver's seat. Or, several sensors 4 may be installed 
in one or more doors, a trunk opener and a rear-hatch 
opener, etc. 

[0025] Disclosed next with reference FIG. 3 is detec- 
tion, of manipulation modes with the sensor 4, or how 
the door handle 1 has been manipulated. 
[0026] The manipulation modes to be detected in this 
embodiment are that the door handle 1 has been pulled 
or pushed. 

[0027] FIG. 3 (a) illustrates that the door handle 1 is 
closed, or under no manipulation. FIG. 3(b) illustrates 
that the door handle 1 is pulled, or unlocked. FIG. 3(c) 
illustrates that the door handle 1 is pushed, or locked. 
[0028] The sensor 4 detects whether the door handle 



1 has been manipulated and also detects one of these 
three manipulation modes. 

[0029] In detail, when the door handle 1 is not manip- 
ulated, the sensor rod touches a part of the handle 1 
5 (the degree of protrusion of the rod is medium), as illus- 
trated in FIG. 3 (a). 

[0030] When the door handle 1 is pulled, the sensor 
rod is protruded by the spring installed in the sensor 4, 
as illustrated in FIG. 3(b). 
10 [0031] On the contrary, when the door handle 1 is 
pushed, the sensor rod is depressed into the sensor 4, 
as illustrated in FIG. 3 (c). 

[0032] The sensor 4 is a contact-switch type sensor 
having two contact switches therein, one touching the 

15 rod when the rod is protruded, the other touching the 
rod when the rod is depressed. 
[0033] The door handle 1 is detected as manipulated 
when the sensor rod is protruded or depressed. Further- 
more, the door handle 1 is detected as pulled when the 

20 sensor rod is protruded whereas pushed when de- 
pressed. 

[0034] As illustrated in FIG. 3(b), the degree of pulling 
the door handle 1 is significantly larger than the amount 
detected by the sensor 4. Given this fact, the locking 
25 mechanism connected to the joint section 1 a initiates an 
unlocking operation when the door handle 1 is further 
pulled after the sensor 4 has detected the manipulation 
mode. 

[0035] Disclosed next are the locking/unlocking pro- 
30 cedure with the authentication procedure. 

[0036] Disclosed first is the unlocking procedure. One 
requirement for this procedure is that the car owner car- 
ries the mobile device (key) 6. 

[0037] When the car owner (or other passenger with 
35 the mobile device 6) pulls the door handle 1 (action re- 
lated to the unlocking procedure) , this action is detected 
by the sensor 4. 

[0038] Right after the detection, the control unit 5 
transmits an ID-request signal to the mobile device 6 via 

40 the transmitter 7. In response to the ID-request signal, 
the mobile device 6 transmits the ID information stored 
in the recorder into the control unit 5. The control unit 5 
receives the ID information via the receiver 8. 
[0039] Based on the ID information, the control unit 5 

45 determines whether the person who has pulled the door 
handle 1 is a proper person having the authority to lock/ 
unlock the doors. 

[0040] If the determination (authentication) is nega- 
tive, the control unit 5 gives off warning sounds indicat- 

50 ing un authentication. 

[0041 ] The warning sounds will also be given off even 
when a proper person tries to unlock the door with the 
dedicated mobile device 6 if signals carry noise between 
the control unit 5 and the mobile device 6, which de- 

55 pends on the environment . 

[0042] The warning sounds indicating unauthentica- 
tion helps the person who is trying to unlock the door 
know the situation. 
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[0043] If authenticated, on the contrary, the manipu- 
lation mode detected by the sensor 4 is unlocking (pull- 
ing the door handle t). The control unit 5 sends an un- 
locking signal to the door-lock actuator 9 for the unlock- 
ing operation. 

[0044] The control unit 5 may further give off warning 
sounds indicating authentication with a tone or pattern 
different from the warning sounds of unauthentication, 
which further helps the person who is trying to unlock 
the door know the situation. 

[0045] The authentication procedure starts right after 
the sensor 4 has detected that the door handle 1 has 
been pulled. The person tying to unlock the door con- 
tinues to pull the door handle 1 . The authentication pro- 
cedure completes when the door handle 1 has been 
pulled at the maximum range. The door latch is released 
to open the door. 

[0046] Therefore, the authentication, unlocking and 
door-opening procedures are sequentially performed 
while the person pulls the door handle 1 in a single ac- 
tion. 

[0047] Disclosed next is the locking procedure. One 
requirement for this procedure is also that the person 
trying to lock the door carries the mobile device (key) 6. 
[0048] The locking procedure may not require authen- 
tication. Nevertheless, the locking procedure in this em- 
bodiment requires authentication which does not allow 
unauthorized persons to lock the door (which might, e. 
g., shut the car owner up in the car). 
[0049] When the car owner (or another pasenger) 
pushes the door handle 1 (action related to the locking 
procedure), this action is detected by the sensor 4. 
[0050] Right after the detection, the control unit 5 
transmits an ID-request signal to the mobile device 6 via 
the transmitter 7. In response to the ID-request signal, 
the mobile device 6 transmits the ID information to the 
control unit 5. The control unit 5 receives the ID infor- 
mation via the receiver 8. 

[0051] Based on the ID information, the control unit 5 
determines whether the person who has pushed the 
door handle 1 is a proper person having the authority to 
lock/unlock the doors. 

[0052] If the determination (authentication) is nega- 
tive, the control unit 5 gives off warning sounds indicat- 
ing unauthentication. 

[0053] If authenticated, on the contrary, the manipu- 
lation mode detected by the sensor 4 is locking (pushing 
the door handle 1). The control unit 5 sends a locking 
signal to the door-lock actuator 9 for the locking opera- 
tion. 

[0054] The control unit 5 may further give off warning 
sounds indicating authentication with a tone or pattern 
different from the warning sounds of unauthentication, 
as for the unlocking operation. 

[0055] The warning sounds may be different in tone 
or pattern between authentication and unauthentication 
or detected manipulation modes of the door handle 1 . 
The warning sounds thus help the person who is trying 



to lock or unlock the door know how his or her action is 
judged. 

[0056] The warning sounds may further be different in 
tone or pattern between locking or unlocking. The warn- 
5 ing sounds help the person who is trying to lock or unlock 
the door easily know the final result of authentication 
procedure. 

[0057] As disclosed above, the first embodiment com- 
pletes the authentication procedure at the initial stage 

10 of the car owner's action to the door handle 1 to try to 
get into the car and allows him or her to continue the 
unlocking operation to open the door. 
[0058] In other words, the car owner's wish to try to 
get into the car is detected based on the manipulation 

15 of the door handle 1 and this manipulation leads to the 
door unlocking operation. 

[0059] Therefore, the first embodiment inhibits door 
unlocking for anyone just approaching the car even if he 
or she carries the mobile device 6 (key). Allowing door 
20 unlocking for the person just approaching the car is not 
feasible for security and causes excess power con- 
sumption. 

[0060] Detected in the first embodiment as the manip- 
ulation mode is that the door handle 1 is pushed or 
25 pulled. 

[0061] In addition, a sequential-manipulations 
number may be detected as a manipulation mode. The 
sequential-manipulations number is the number of 
times of manipulating the door handle 1 for a predeter- 

30 mined period of time. 

[0062] FIG. 4 illustrates detection of the sequential- 
manipulations number when the door handle 1 is pulled. 
Pulses at the low level indicate that the door handle 1 is 
not pulled whereas at the high level indicate that it is 

35 pulled. 

[0063] In detail, FIG. 4(a) indicates that the sequen- 
tial-manipulations number is two. In contrast, FIG. 4(b) 
indicates a first sequential-manipulations number is two 
and the following second sequential-manipulations 

40 number is three, not five in total because a period T be- 
tween the first and the second sequential-manipulations 
numbers exceeds a predetermined period of time for de- 
tecting the sequential-manipulations number. 
[0064] Even if a detected sequential- manipulations 

45 number is one, it is called the "sequentiar-manipula- 
tions number in this invention. 

[0065] The control unit 5 may be programmed to allow 
door unlocking at the sequential-manipulations number 
of two, or inhibiting unlocking at the sequential-manipu- 
50 lations number of one. It may further be programmed to 
allow door locking at the sequential-manipulations 
number of two, or inhibiting locking at the sequential- 
manipulations number of one. 

[0066] The sequential-manipulations number settings 
55 enhance locking/unlocking security, especially, unlock- 
ing security. The settings further avoid an erroneous op- 
eration such as a locking operation in response to care- 
less one push of the door handle 1 . 
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[0067] User sequential-manipulations number set- 
tings at any desired number further enhance locking/un- 
locking security. 

[0068] Different from the combination of door-handle 
pull/push and sequential-manipulations number de- 
scribed above, the sequential-manipulations number 
may only be detected as a manipulation mode. For ex- 
ample, locking/unlocking control may be effected as be- 
low under the sequential-manipulations number set- 
tings. 

[0069] Pulling the door handle 1 two times allows un- 
locking whereas three times allows locking. Or, 
[0070] Pushing the door handle 1 two times allows un- 
locking whereas three times allows locking. Under the 
settings, the car owner pushes the door handle 1 two 
times and pulls it one time to open the door. 
[0071 ] The authentication procedure disclosed above 
is also applied to the detection of sequential-manipula- 
tions number as the manipulation mode. 
[0072] Warning sounds with tone or pattern different 
according to the detected manipulation mode underset- 
tings of the combination of door-handle pull/push and 
the sequential-manipulations number or the sequential- 
manipulations number only helps the person who is try- 
ing to lock or unlock the door know how his or her action 
is judged. 

[0073] Undersettingsofthesequential-manipulations 
number only, the warning sounds with a tone or pattern 
different from those for the combination with the door- 
handle pull/push are especially feasible to the following 
situation: 

[0074] Suppose that the car owner pushes or pulls the 
door handle 1 two times under the sequential-manipu- 
lations number setting at two. These actions could, how- 
ever, be judged as two times as if under the sequential- 
manipulations number setting at one when a period be- 
tween the two actions is longer than a predetermined 
period of time. 

[0075] Moreover, warning sounds with different tones 
or patterns according to whether the door handle 1 is 
locked or unlocked helps the person who is trying to lock 
or unlock the door know how his or her action is judged. 
[0076] Disclosed next is a second embodiment of ve- 
hicle key-less entry system according to the present in- 
vention. An outline configuration of the second embod- 
iment is the same as the first embodiment shown In FIG. 
1 , hence detailed explanation of the configuration being 
omitted for brevity. 

[0077] Different from the first embodiment, detected 
in the second embodiment is whether the door handle 
Lis manipulated. In other words, the detection of ma- 
nipulation mode is not essential in the second embodi- 
ment. 

[0078] In the following disclosure, the sensor 4 de- 
tects pushing the door handle 1 only (with no manipula- 
tion-mode detection). 

[0079] In other words, a locked state of a door is de- 
tected when the door handle 1 is pushed, thus unlocking 



the door. 

Or, an unlocked state of the door is detected when the 
door handle 1 is pushed, thus locking the door. 
[0080] The locked or unlocked state is detected by the 
5 control unit 5 (functioning as a locking-state detector) 
according to the condition of the door-lock actuator 9. 
[0081] The locking/unlocking procedure is disclosed 
with the authentication procedure. 
[0082] One requirement in this embodiment is also 
10 that the car owner or anyone who tries to lock/unlock 
the door carries the mobile device (key) 6. 
[0083] Suppose that the car owner (or another pas- 
senger) tries to unlock the door. 
[0084] When the car owner (or the other passenger) 
15 carrying the mobile device 6 pushes the door handle 1 , 
this action is detected by the sensor 4. 
[0085] Right after the detection, the control unit 5 
transmits an ID-request signal to the mobile device 6 via 
the transmitter 7. In response to the ID-request signal, 
20 the mobile device 6 transmits the ID information stored 
in the recorder to the control unit 5. The control unit 5 
receives the ID information via the receiver 8. 
[0086] Based on the ID information, the control unit 5 
determines whether the person who has pushed the 
25 door handle 1 is the right person having the authority to 
lock/unlock the doors. 

[0087] If the determination (authentication) is nega- 
tive, the control unit 5 gives off warning sounds indicat- 
ing unauthentication. In contrast, if positive, the control 

30 unit 5 determines whether the door has been locked. 
[0088] Warning sounds indicating authentication with 
a tone or pattern different from the warning sounds of 
unauthentication helps the person who is trying to un- 
lock the door know the situation. 

35 [0089] The control unit 5 then determines that the 
door has been locked. It sends an unlocking signal to 
the door-lock actuator 9 which then unlocks the door. 
[0090] The tasks for the car owner (or the other pas- 
senger) for the authentication, unlocking and door- 

40 opening procedures are just sequential actions of push- 
ing the door handle 1 one time and then pulling it. 
[0091] Use of the door handle 1 which the car owner 
(or the other passenger) always touches when opening 
the door offers smooth authentication, unlocking and 

45 door-opening procedures. 

[0092] Another supposition is that the car owner (or 
another passenger) tries to lock the door. The authenti- 
cation procedure is the same as for the door unlocking 
procedure described above and hence not disclosed. 

so [0093] Under a positive determination in the authen- 
tication procedure, the control unit 5 determines that the 
door has been unlocked. It sends a locking signal to the 
door-lock actuator 9 which then locks the door. 
[0094] The tasks for the car owner (or his or her mate) 

55 for the authentication, locking and door-closing proce- 
dures are just sequential actions of holding the door 
handle 1 to close the door and pushing the handle 1 . 
[0095] Like the first embodiment, warning sounds in- 
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dicating authentication with a tone or pattern different 
from the warning sounds of unauthentication based on 
the door-handle manipulation mode helps the person 
who is trying to unlock or lock the door know the situa- 
tion. 

[0096] Warning sounds may further be given off in dif- 
ferent tone or pattern when door is locked or unlocked. 
The warning sounds help the person who is trying to lock 
or unlock the door easily know the final result of authen- 
tication procedure. 

[0097] As disclosed in this embodiment, the locked/ 
unlocked state is changed when the door handle 1 is 
manipulated in a specific manipulation mode to allow 
door unlocking/locking, thus achieving high operability. 
[0098] Electromagnetic waves are transmitted be- 
tween the control unit 5 and the mobile device 6 after 
the door handle 1 is manipulated by the car owner (or 
the passenger) , thus causing no unnecessary energy 
consumption. 

[0099] Door locking/unlocking may be allowed based 
on detection of manipulation modes in addition to deter- 
mination of whether the door handle 1 is manipulated, 
also in this embodiment. 

[0100] The door-handle manipulation sensor (sensor 
4) need not be the contact switch described above, but 
may be of a variable-resistor type or an electromagnetic 
type such as shown in Fig. 5 corresponding to Fig. 3. 
[0101] An electromagnetic-type sensor shown in FIG. 
5 is equipped with an electromagnet 4a and a detector 
4b. The electromagnet 4a is provided on the door-han- 
dle side. The detector 4b is provided on the vehicle-body 
side. 

[0102] The amount of magnetic flux detected by the 
detector 4b varies when the location of the electromag- 
net 4a against the detector 4b varies while the door han- 
dle 1 is being manipulated (pulled or pushed). 
[01 03] As disclosed in detail, the door-locking/unlock- 
ing operation is performed based on the manipulation 
modes of the door handle 1 , the present invention thus 
achieving high operability. 

[0104] The authentication procedure commences 
when the door handle 1 is manipulated, the present in- 
vention thus achieving saving energy. 
[0105] The locking-state detector (control unit 5) de- 
termines whether the door has been locked or unlocked 
for unlocking/locking operation, the present invention 
thus achieving high operability. 

[01 06] While the presently preferred embodiments of 
the present invention have been shown and described, 
it is to be understood that these disclosures are for the 
purpose of illustration and that various changes and 
modifications may be made without departing from the 
scope of the invention. 
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a locking mechanism for locking or unlocking at 
least one vehicle door; 

a door-handle detector tor detecting whether or 
not a door handle is manipulated and a manip- 
ulation mode when the door handle is detected 
as manipulated; 

a mobile device for recording identification (ID) 
information and conducting non-contact com- 
munications using the ID information; 
an authenticator for performing an authentica- 
tion procedure using the ID information through 
the non-contact communications with the mo- 
bile device when the door handle is detected as 
manipulated; and 

a locking controller for controlling the locking 
mechanism for locking or unlocking the vehicle 
door based on the manipulation mode when a 
result of the authentication procedure is posi- 
tive. 

The key-less entry system according to claim 1, 
wherein the door-handle detector detects whether 
the door handle is pushed or pulled, as the manip- 
ulation mode. 

The key-less entry system according to claim 1 or 
claim 2, wherein the door-handle detector detects 
how many times the door handle is pushed or pulled 
for a predetermined period of time, as the manipu- 
lation mode. 

The key-less entry system according to claim 1 or 
claim 2, wherein the door-handle detector detects 
whether the door handle is pushed or pulled and 
how many times the door handle is pushed or pulled 
for a predetermined period of time, as the manipu- 
lation mode. 

The key-less entry system according to any of 
claims 1 to 4, wherein the door-handle detector 
gives off warning sounds with a tone or pattern dif- 
ferent in accordance with the detected manipulation 
mode. 

The key-less entry system according to any of 
claims 1 to 5, wherein the locking controller gives 
off warning sounds with a tone or pattern different 
in accordance with whether the vehicle door is 
locked or unlocked by the locking mechanism. 

The key-less entry system according to any of 
claims 1 to 6, wherein the authenticator gives off 
warning sounds when the result of the authentica- 
tion procedure is negative. 

The key-less entry system according to any of 
claims 1 to 7, wherein the authenticator gives off 
warning sounds with a tone or pattern different in 
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accordance with whether the result of the authenti- 
cation procedure is positive or negative. 

9. A key-less entry system comprising: 

5 

a locking mechanism for locking or unlocking at 
least one vehicle door; 

a door-handle detector for detecting whether a 
door handle is manipulated; 
a locking-state detector for detecting whether 10 
the vehicle door has been locked or unlocked 
by the locking mechanism; 
a mobile device for recording identification (ID) 
information and conducting non-contact com- 
munications using the ID information; is 
an authenticator for performing an authentica- 
tion procedure using the ID information through 
the non-contact communications with the mo- 
bile device when the door handle is detected as 
manipulated; and 20 
a locking controller for controlling the locking 
mechanism for locking or unlocking the vehicle 
door when the vehicle door is detected as un- 
locked or locked by the locking-state detector 
when a result of the authentication procedure 25 
is positive. 

10. The key-less entry system according to claim 9, 
wherein the locking controller gives off warning 
sounds with a tone or pattern different in accord- 30 
ance with whether the vehicle door is locked or un- 
blocked by the locking mechanism. 

j& 

11. ;The key-less entry system according to claim 9 or 
claim 10, wherein the authenticator gives off warn- 35 

: ing sounds when the result of the authentication 
procedure is negative. 

12. The key-less entry system according to any of 
claims 9 to 11, wherein the authenticator gives off 40 
warning sounds with a tone or pattern different in 
accordance with whether the result of the authenti- 
cation procedure is positive or negative. 

45 



so 
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